1. Introduction {#sec1}
===============

Racial health inequities are of important interest to public health professionals, policymakers and healthcare practitioners ([@bib5]; [@bib6]; [@bib52]; [@bib68]; [@bib90]). Large differences in physical health outcomes are observed between African Americans and whites, including higher all-cause mortality rates and higher prevalence of chronic conditions among African Americans ([@bib68]). African Americans experience inequities with regard to self-rated health, a subjective health measure. Self-rated health is a predictor of mortality and is associated with other health conditions such as hypertension, stroke, heart disease, and disability ([@bib9]; [@bib19]; [@bib42]; [@bib43]; [@bib74]). African Americans are more likely to report fair or poor health compared to whites ([@bib23]; [@bib78]; [@bib89]), and there are racial differences in the associations between self-rated health and mortality ([@bib29]; [@bib88]). However, self-rated health is associated with identity, comparison and adaptation for African Americans ([@bib57]) suggesting potential race differences in the attribution of self-rated health. Because self-rated health is a strong predictor of mortality and morbidity ([@bib10]; [@bib42]), fully explicating racial differences in self-rated health is important to understanding racial inequities in mortality and other health outcomes. Racial inequities in self-rated health can persist after accounting for race differences in important predictors like health behaviors, number of chronic conditions, psychosocial factors, social environment and socioeconomic status (SES) ([@bib23]; [@bib28]; [@bib78]; [@bib89]).

1.1. Race, socioeconomic status (SES) and health {#sec1.1}
------------------------------------------------

SES has long been implicated in racial health inequities in the U.S. ([@bib14]; [@bib53]; [@bib61]; [@bib85]; [@bib86]). SES is a construct that captures social status, power and material resources ([@bib51]; [@bib61]), and is considered a fundamental cause of disparities in health ([@bib54]; [@bib65]; [@bib83]). Income and education are the most widely used indicators of SES in public health research in the U.S. ([@bib1]; [@bib61]). Because of the persistent disadvantages in income, education and other SES indicators experienced by African Americans due to structural and institutional racism ([@bib31]; [@bib90]), scholars have sought to examine SES as an important factor in differences in health between African Americans and whites ([@bib28]; [@bib61]; [@bib85]; [@bib86]). However, SES does not fully explain racial differences in health ([@bib61]; [@bib85]; [@bib86]), and SES does not account for disparities in self-rated health among African Americans and whites ([@bib5]).

The literature has demonstrated a nuanced association between race, SES and self-rated health such that the SES-health gradient is weaker or non-existent among African Americans. The SES-health gradient generally finds better self-rated health with increasing SES ([@bib14]; [@bib28]; [@bib65]). Studies find a strong positive association between education and self-rated health among whites, but a weak association among African Americans or no association at all ([@bib14]; [@bib39]). There are variations in associations between self-rated health and different SES measures ([@bib13]; [@bib66]). Several studies have demonstrated that the associations between self-rated health and various SES measures like education ([@bib12]; [@bib14]; [@bib28]; [@bib39]; [@bib49]; [@bib55]), income ([@bib12]; [@bib14]), homeownership ([@bib30]; [@bib62]) and wealth ([@bib12]; [@bib67]) differ by race. The weaker SES-health gradient among African Americans can result in larger inequities in self-rated health between higher SES African Americans and whites ([@bib28]).

1.2. The Diminishing Returns Hypothesis and racial non-equivalence of SES {#sec1.2}
-------------------------------------------------------------------------

Studies suggest that race inequities in self-rated health increase in magnitude as SES increases ([@bib3]; [@bib28]; [@bib87]). For example, a study by [@bib87] found racial inequities in self-rated health were observed among adults with household incomes ≥\$175,000 ([@bib87]). [@bib28] highlighted the larger gap in self-rated health among African Americans and whites with higher education ([@bib28]). Wider gaps in health between high SES African Americans and whites has led to theories such as "The Diminishing Returns Hypothesis" which suggests that African Americans do not receive the same health returns of high SES as whites ([@bib28]). Posited explanations can include the role of childhood adversity and a lifecourse perspective on SES ([@bib12]; [@bib17]; [@bib37]; [@bib82]), greater reported discrimination that may negate the health benefits of higher SES ([@bib20]; [@bib40], [@bib41]), and unmet expectations and status incongruence ([@bib39]) among high SES African Americans. The latter centers on the non-equivalence of SES among African Americans compared to whites ([@bib2]; [@bib13]; [@bib25]; [@bib46]; [@bib47]; [@bib51]; [@bib52]; [@bib61]; [@bib63]; [@bib77]; [@bib81]; [@bib85]; [@bib86]). [@bib63] suggests that one of the factors behind the weaker or non-existent associations between SES and health among African Americans is that, because of restricted access to income, education and wealth for African Americans throughout U.S. history, the traditional markers of high SES do not have the same social status meaning for African Americans as they do for whites ([@bib63]).

Another view of the non-equivalence of SES considers the fact that when African Americans have one high SES marker, like college education or high income, they do not experience the other markers of high SES that whites do ([@bib86]). For example, [@bib86] point to lower household income levels among African Americans who are college graduates compared to whites who are college graduates, and argue that this non-equivalence of SES between African Americans and whites contributes to racial inequities in health (D. R. [@bib85]; [@bib86]). Additionally, higher income African Americans live in poorer neighborhoods ([@bib69]) and have less wealth than their white counterparts ([@bib59]; [@bib76]; [@bib79]). There are also racial differences in wealth accumulation ([@bib16]) such that college graduate African Americans have less wealth than college graduate whites ([@bib36]; [@bib59]). African Americans are also less likely to have intergenerational wealth ([@bib48]). Policies have historically restricted wealth generation and transmission of wealth among African Americans and promoted these opportunities among whites ([@bib36]; [@bib72]). Structural racism may be defined as "the macrolevel systems, social forces, institutions, ideologies, and processes that interact with one another to generate and reinforce inequities among racial and ethnic groups" ([@bib31]). This indicates that racial non-equivalence of SES is associated with structural racism.

Scholars suggest that the racial non-equivalence of SES is likely a key contributor to racial health inequities ([@bib64]; [@bib83]; [@bib85]; [@bib86]). The pathways between education and health differ from those between income and health or wealth and health ([@bib13]; [@bib61]). These SES indicators are correlated to a degree ([@bib13]), but the differences in pathways with health and the racial non-equivalence of SES (that is, the inequities in income and wealth between college graduate African Americans and whites) could be important to understanding The Diminishing Returns Hypothesis and racial inequities in self-rated health. For example, education is theorized to be associated with health-related knowledge and prestige ([@bib13]), while income is associated with purchasing of resources like healthcare, housing, and nutrition ([@bib1]). Wealth is thought to be associated with health because it is associated with environmental factors, financial security and stress ([@bib34]; [@bib67]). Additionally, education is posited as a key determinant of income and occupation ([@bib1]), and potentially wealth. Because income and wealth are both associated with better self-rated health among African Americans ([@bib12]; [@bib30]; [@bib67]) but income and wealth levels are lower in college graduate African Americans ([@bib36]; [@bib85]), it is possible that these racial inequities in income and wealth indicators among college graduates may account for at least some of the race differences in self-rated health among college graduate African Americans and whites ([@bib85]; [@bib86]). One study has suggested that income partially mediates the race disparity in self-rated health as education increases ([@bib3]). However, the study did not measure the potential mediating effects of measures of wealth, leaving a gap in the literature.

1.3. Aim & hypothesis {#sec1.3}
---------------------

The aim of this study is to determine the role of the racial non-equivalence of SES in inequities in self-rated health among college graduate African Americans and whites. The study will examine whether race differences in income and wealth (measured as homeownership and income from investments) mediate race differences in self-rated health among African Americans and whites who completed a 4-year college degree. The mediation of race differences in self-rated health will also be assessed among non-college graduates to compare the results by educational attainment. Mediation analyses will be stratified by education for several reasons. First, previous studies on the Diminishing Returns Hypotheses have focused on the diminished returns of education and find that racial disparities in self-rated health are larger in college graduates compared to those who had not completed high school ([@bib7]; [@bib28]). Second, education is generally thought to influence income through occupational opportunities ([@bib1]). Third, racial differences in wealth are also associated with education as demonstrated by studies that find that college graduate African Americans have less wealth than whites who had not completed high school ([@bib35]). It is hypothesized that race differences in self-rated health among college graduates will be fully accounted for by income and wealth. Analyses will also be stratified by sex. Previous work has demonstrated that race, SES and sex interact on self-rated health ([@bib17]; [@bib23]), so it is possible that the racial non-equivalence of SES accounts for racial inequities in self-rated health differently among women and men. The results of this study will further understanding about the reduced benefits of college education on self-rated health among African Americans compared to whites, and will assist efforts to eliminate racial health inequities.

2. Methods {#sec2}
==========

2.1. Data and variables {#sec2.1}
-----------------------

The National Health and Nutrition Examination Survey (NHANES) is an ongoing nationally representative survey of the health, functional and nutritional status of the U.S. population that is completed over two consecutive year. The civilian, non-institutionalized population is sampled in each sequential series of this cross-sectional survey. The following groups were oversampled: low-income individuals, youth aged 12 to 19 years, adults over age 60 years, and those who identified as black/African American and Mexican American. NHANES used a stratified, multistage probability sampling design where data were collected in two phases. First, data about respondents' health history, health behaviors and risk factors were obtained during a home interview. Participants were then invited to take part in a medical examination that included a detailed physical examination and laboratory testing. Previous studies on the Diminished Returns Hypothesis have used data from NHANES III ([@bib28]). Additionally, NHANES has data on adults across the age spectrum. Other studies on self-rated health or racial inequities in higher SES adults have focused on older or younger adults specifically ([@bib17]; [@bib20]; [@bib49]). Data on investment income was first collected in NHANES 2007--2008. Therefore, data from 2007 to 2016 were combined to obtain a sufficient sample college graduate African Americans in order for the use of complex survey weights required of analysis of NHANES data. Respondents were asked whether they were Hispanic or Latino and asked to which racial group they belong. Those who responded that they were non-Hispanic black or white and who were not missing data on any analytic variables were included in this study (n = 14,823).

The dependent variable was self-rated health. Previous studies that have examined the Diminishing Returns Hypothesis and the interrelationship between race, SES and health have studied this particular health outcomes ([@bib12]; [@bib20]; [@bib28]). Respondents were asked "Would you say your health in general is: excellent, very good, good, fair or poor?" A categorical variable was created such that those who responded "excellent" were given a value of 0, "very good" a value of 1, "good" a value of 2, "fair" a value of 3, and those who responded "poor" were given a value of 4.

The independent variable was race such that those who identify as non-Hispanic white were given a value of "0" and those who identify as African American were given a value of "1". The potential mediating SES variables included household income, homeownership and investment income. Respondents were asked their household income and household size was reported. Income as a percentage of the federal poverty line (FPL) was calculated and a dichotomous variable was created such that those with incomes ≥400% FPL were given a value of "1" and those with income \<400% FPL were given a value of "0". Respondents were asked whether their home was owned or being bought, rented or some other arrangement. A dichotomous variable was calculated to represent those who owned or were buying their home. Respondents were asked if they or any family member living in the home received interest from savings or other bank accounts, income from dividends received from stocks or mutual funds or net income from property, royalties, estates or trusts. Those who responded "yes" received a value of "1" and those who responded "no" received a value of "0".

Education was included as a stratifying variable. Respondents were asked their level of educational attainment and a variable with the following categories was created: non-high school graduate, high school graduate/GED equivalent recipient, some college or Associate\'s degree and 4-year college graduate. Sex was dichotomized as female or male and analyses were stratified by sex.

Age, marital status, insurance status, chronic conditions, body mass index (BMI), depressive symptoms, smoking status, alcohol intake, and physical inactivity were included as covariates in statistical analyses. Age and BMI was measured continuously while other variables were measured dichotomously or categorically. Marital status was categorized as currently married or living with partner, formerly married (separated, divorced or widowed) and never married. Insurance status was determined by whether the respondent reported having health insurance or not. The respondents were asked whether or not they had been diagnosed with angina, asthma, arthritis, cancer, chronic bronchitis, congestive heart failure, coronary heart disease, diabetes, emphysema, heart attack, hypertension, a liver condition, or stroke. A dichotomous variable was created to indicate having one or more of these chronic conditions. Measured height and weight were collected in the medical examination and body mass index (BMI) was calculated as weight in kilograms per height in squared meters. Depressive symptoms were assessed by the Patient Health Questionnaire-9 and categorized as minimal, mild, moderate, moderately severe or severe. Those who reported currently smoking cigarettes some days or everyday were categorized as current smokers. Variables that measured the frequency of alcohol consumption were used to categorize a variable on alcohol intake. These categories included: never, less than one drink per day, one to two drinks per day, and more than two drinks per day.

2.2. Analytic strategy {#sec2.2}
----------------------

The mean and proportional differences between race groups for analytical variables were evaluated using Student\'s *t* (for continuous variables) and chi-square tests (for dichotomous or categorical variables). The associations between race, educational attainment and self-rated health (Model 1) were assessed among women and men using ordinal regressions. A multiplicative interaction term between race and education was included in regressions to determine whether the association between race and self-rated health differed by level of education (Model 2). [Fig. 1](#fig1){ref-type="fig"} illustrates the mediation of the association between race and self-rated health through income, homeownership and investment income. Using the Karlson, Holm & Breen (KHB) method ([@bib15]; [@bib45]; [@bib50]), the total, direct and indirect associations between race and self-rated health through household income, homeownership and investment income are assessed. The KHB method allows for the assessment of mediation for a categorical dependent variable ([@bib18]; [@bib27]; [@bib45]). This method also displays decomposition of the indirect association through multiple mediators ([@bib50]). This method has previously been used to assess multiple mediators of race differences in health outcomes including self-rated health ([@bib24]; [@bib73]). The KHB method displays results for the reduced model which does not include mediators and should be understood as the total association, and the full model which does include mediators and is the direct association between race and self-rated health. The KHB method also calculates the difference between these models which is understood as the indirect association of race with self-rated health through the mediators. Additionally, the KHB method calculates the percentage of the total association that is due to the mediators. Following the procedure recommended by the National Center for Health Statistics, all analyses used Taylor-linearization procedures for the complex multistage sampling design and a weight variable was created to account for the combining of multiple years of NHANES. STATA statistical software, version 14 (StataCorp LP, College Station, TX) was used for all statistical analyses. .Fig. 1Mediation of the association between race and self-rated health through household income, homeownership and investment income.Fig. 1

3. Results {#sec3}
==========

Racial differences in demographics, socioeconomic status (SES) and self-rated health are displayed in [Table 1](#tbl1){ref-type="table"}. A higher percentage of African Americans were women. African Americans were younger, less likely to be currently married and less likely to be insured. Fewer African Americans had ≥1 chronic condition, but African Americans had higher average BMI than whites and were more likely to have severe depressive symptoms. African Americans were more likely to be current smokers, never drinkers and to be physically inactive. A lower percentage of African Americans were college graduates (p \< 0.001). Fewer than two in ten (19.3%) African Americans had household incomes that were ≥400% of the federal poverty line (FPL), while about twice as many whites (43.2%) were in that income category (p \< 0.001). About half (47.1%) of African Americans were homeowners, while about three-quarters (74.8%) of whites were homeowners (p \< 0.001). A smaller percentage of African Americans (12.9%) had investment income compared to whites (44.5%, p \< 0.001). A smaller percentage of African Americans (8.2%) reported excellent health than whites (11.8%), and a larger percentage of African Americans reported poor health (3.7%) compared to whites (2.3%, p \< 0.001).Table 1Selected demographic, socioeconomic status and health-related measures by race, NHANES 2007--2016.Table 1African AmericanWhitep-valueN = 4,744N = 10,079Women, %55.551.7\<0.001Age (years), mean ± s.e.44.8 ± 0.449.4 ± 0.3\<0.001Marital status, % Currently42.665.6\<0.001 Formerly23.618.9 Never33.915.5Insured, %76.787.9\<0.001≥1 chronic condition, %58.960.90.047BMI (kg/m^2^), mean ± s.e.30.7 ± 0.128.7 ± 0.1\<0.001Depressive symptoms, % Minimal76.779.20.005 Mil14.613.9 Moderate5.44.4 Moderately severe2.51.8 Severe0.90.7Current smoker, %25.620.4\<0.001Alcohol intake, % Never32.119.0\<0.001 Less than 1 drink per day55.365.7 1--2 drinks per day3.35.1 \>2 drinks per day9.310.2Physically inactive, %53.344.1\<0.001  Education, % Non-high school graduate21.511.3\<0.001 High school graduate/GED equivalent26.222.4 Some college/Associate\'s degree34.732.7 4-year college graduate17.633.6   Income \>400% federal poverty line (FPL), %19.343.2\<0.001Homeowner, %47.174.8\<0.001Investment income, %12.944.5\<0.001  Self-rated health, % Excellent8.211.8\<0.001 Very good23.636.7 Good42.837.9 Fair21.711.4 Poor3.72.3

In [Table 2](#tbl2){ref-type="table"}, the interactions between race, and education on worse self-rated health are displayed by sex. Adjusting for covariates, Model 1 demonstrates that African American women have 0.61 higher log-odds of worse self-rated health (odds = 0.61, s.e. = 0.05) and the odds of worse self-rated health decreases with educational attainment. Among men, African Americans had higher odds of worse self-rated health (odds = 0.25, s.e. = 0.06) and being a college graduate was associated with lower odds of poorer self-rated health compared to men without a high school diploma (odds = −0.85, s.e. = 0.10) in Model 1. The interaction between race and educational attainment on self-rated health is assessed in Models 2. Among women, there was no significant interaction. However, among men, race interacted with being a college graduate (odds = 0.41, s.e. = 0.17) suggesting diminished returns of education on self-rated health among African American men.Table 2Associations between race, education, and self-rated health by sex, NHANES 2007--2016.Table 2WomenMenModel 1Model 2Model 1Model 2Odds (s.e.)Odds (s.e.)Odds (s.e.)Odds (s.e.)African American0.61 (0.05)\*0.61 (0.11)\*0.25 (0.06)\*0.04 (0.12)Education Non-high school graduate\-\-\-\-\-\-\-\-\-\-\-- High school graduate/GED equivalent−0.30 (0.11)\*−0.29 (0.13)\*−0.38 (0.09)\*−0.44 (0.11)\* Some college/Associate\'s degree−0.53 (0.10)\*−0.53 (0.11)\*−0.59 (0.10)\*−0.63 (0.10)\* 4-year college graduate−0.92 (0.11)\*−0.92 (0.12)\*−0.85 (0.10)\*−0.91 (0.11)\*African American × Education Non-high school graduate\-\-\-\-\-- High school graduate/GED equivalent−0.07 (0.15)0.28 (0.16) Some college/Associate\'s degree0.03 (0.14)0.17 (0.13) 4-year college graduate0.01 (0.16)0.41 (0.17)\*[^1]

[Table 3](#tbl3){ref-type="table"} displays the potential mediation of the association between race and self-rated health through household income, homeownership and investment income among college graduates. Model 1, in which no covariates were included, demonstrates a significant indirect association among women (odds = 0.18, s.e. = 0.04), but also a direct association between race and self-rated health after accounting for income, homeownership and investment income (odds = 0.87, s.e. = 0.11). However, among men, there was no significant indirect association between race and self-rated health through income, homeownership and investment income. In Model 2, after adjusting for age, marital and insurance status, there was a significant indirect (odds = 0.07, s.e. = 0.03) and direct association (odds = 0.51, s.e. = 0.13) of race with self-rated health among men. There were no indirect associations between race and self-rated health through income and wealth indicators among men in Models 3 and 4. After accounting for all covariates in Model 4, a direct association between race and self-rated health among men was observed such that African American men had 0.38 higher log odds of worse self-rated health (odds = 0.38, s.e. = 0.14) indicating that household income and wealth indicators do not account for the race difference in self-rated health among college graduate men. Among women in Model 4, a significant indirect (odds = 0.08, s.e. = 0.03) and direct association (odds = 0.50, s.e. = 0.13) between race and self-rated health was observed suggesting that household income, homeownership and investment income partially mediate the race difference in self-rated health among college graduate women. The decomposition of the mediation suggests that about 64% of this indirect association was due to race differences in investment income (odds = 0.05, s.e. = 0.03).Table 3Association between race, income, wealth indicators and self-rated health by sex among college graduates, NHANES 2007--2016.Table 3Model 1Model 2Model 3Model 4Odds (s.e.)Odds (s.e.)Odds (s.e.)Odds (s.e.)*Women*Total1.05 (0.11)\*1.01 (0.11)\*0.67 (0.12)\*0.57 (0.13)\*Direct0.87 (0.11)\*0.86 (0.11)\*0.56 (0.13)\*0.50 (0.13)\*Indirect0.18 (0.04)\*0.15 (0.04)\*0.11 (0.03)\*0.08 (0.03)\*Components of difference Income ≥400% FPL0.10 (0.03)0.06 (0.02)0.04 (0.02)0.02 (0.01) Homeowner−0.02 (0.03)0.00 (0.01)0.00 (0.01)0.01 (0.01) Investment income0.10 (0.04)0.09 (0.03)0.07 (0.03)0.05 (0.03)  *Men*Total0.54 (0.13)\*0.59 (0.13)\*0.43 (0.13)\*0.39 (0.14)\*Direct0.50 (0.13)\*0.51 (0.13)\*0.38 (0.14)\*0.38 (0.14)\*Indirect0.04 (0.04)0.07 (0.03)\*0.04 (0.03)0.01 (0.03)Components of difference Income ≥400% FPL0.04 (0.03)0.04 (0.02)0.02 (0.02)0.01 (0.02) Homeowner−0.02 (0.02)0.00 (0.01)0.01 (0.01)0.01 (0.01) Investment income0.02 (0.03)0.03 (0.03)0.01 (0.03)0.00 (0.03)[^2]

In [Table 4](#tbl4){ref-type="table"}, the total, direct and indirect associations of race with self-rated health through household income and wealth indicators among non-college graduates are displayed by sex. Among women, African Americans had higher odds of reporting worse self-rated health as indicated by a significant direct association (odds = 0.49, s.e. = 0.17) after accounting for household income, homeownership and investment income in Model 1 (which includes no covariates). This association was partially mediated as indicated by a significant indirect association (odds = 0.41, s.e. = 0.17). Among men, there was no direct association between race and self-rated health after accounting for household income and wealth indicators in Model 1. Models 2, 3 and 4 demonstrate similar results among women such that there was a significant indirect and direct association between race and self-rated health in Model 4. This suggests that household income, homeownership and investment income partially mediate the race difference in self-rated health among non-college graduate women. The decomposition of the mediation suggests that this is disproportionately due to race differences in homeownership (odds = 0.05, s.e. = 0.02) and investment income (odds = 0.05, s.e. = 0.02). For men, after adjusting for all covariates, income, homeownership and investment income in Model 4, African Americans had higher odds of reporting worse self-rated health (odds = 0.19, s.e. = 0.09), though this race difference was partially mediated as indicated by a significant indirect association (odds = 0.06, s.e. = 0.02). Decomposition of the mediation suggests that this is mostly due to race differences in household income (odds = 0.04, s.e. = 0.01) and investment income (odds = 0.05, s.e. = 0.02).Table 4Association between race, income, wealth indicators and self-rated health by sex among non-college graduates, NHANES 2007--2016.Table 4Model 1Model 2Model 3Model 4Odds (s.e.)Odds (s.e.)Odds (s.e.)Odds (s.e.)*Women*Total0.77 (0.06)\*0.77 (0.06)\*0.68 (0.06)\*0.64 (0.07)\*Direct0.49 (0.06)\*0.52 (0.06)\*0.50 (0.07)\*0.51 (0.07)\*Indirect0.28 (0.03)\*0.25 (0.02)\*0.18 (0.02)\*0.14 (0.02)\*Components of difference Income ≥400% FPL0.09 (0.01)0.06 (0.01)0.05 (0.01)0.03 (0.01) Homeowner0.07 (0.02)0.08 (0.02)0.06 (0.02)0.05 (0.02) Investment income0.11 (0.02)0.12 (0.02)0.08 (0.02)0.05 (0.02)  *Men*Total0.24 (0.06)\*0.24 (0.06)\*0.26 (0.06)\*0.25 (0.07)\*Direct0.11 (0.06)0.10 (0.07)0.17 (0.07)\*0.19 (0.07)\*Indirect0.13 (0.02)\*0.14 (0.02)\*0.10 (0.02)\*0.06 (0.02)\*Components of difference Income ≥400% FPL0.09 (0.01)0.06 (0.01)0.05 (0.01)0.04 (0.01) Homeowner−0.03 (0.02)0.00 (0.02)−0.02 (0.02)−0.03 (0.02) Investment income0.08 (0.02)0.09 (0.02)0.07 (0.02)0.05 (0.02)[^3]

[Table 5](#tbl5){ref-type="table"} includes a summary of the indirect associations between race and self-rated health through household income, homeownership, and investment income by education and sex. Among college graduate women, the ratio of total-to-direct associations between race and self-rated health was 1.16 and the mediators accounted for about 13.5% of the total association. There was a small difference between the total and the direct association between race and self-rated health among college graduate men, and race differences in household income, homeownership, and investment income accounted for only 3.6% of the total association. However, among both non-college graduate women and men, there was a larger ratio of total-to-direct associations and mediators accounted for comparably more of the total association between race and self-rated health. Among non-college graduate women, the total-to-direct association ratio was 1.27, and household income, homeownership and investment income accounted for 21.2% of the total association between race and self-rated health. The ratio of total-to-direct associations between race and self-rated health was 1.30 among non-college graduates, and the mediators accounted for 22.9% of the total association between race and self-rated health.Table 5Proportion of total association between race and self-rated health accounted for by income and wealth by education and sex, NHANES 2007--2016.Table 5Ratio of total to direct association% of total association accounted for by mediatorsCollege graduate Women1.1613.5 Men1.043.6Non-college graduate Women1.2721.2 Men1.3022.9[^4]

4. Discussion {#sec4}
=============

The aim of this study was to assess the implications of racial non-equivalence of SES on self-rated health inequities by determining whether income and indicators of wealth (i.e. homeownership and income from investments) mediated race differences in health among African American and white men and women who were college graduates and among those who had not completed a 4-year college degree. The results of the study demonstrate that race differences in income, homeownership and investment income partially mediate race inequities in self-rated health among college graduate women, but not among college graduate men. The indirect associations between race and self-rated health among college graduate women where mostly through racial differences in investment income. Among non-college graduates, there was an indirect association between race and self-rated health, but the majority of this association was through homeownership and investment income in women, but through household income and investment income in men. These results suggest that the racial non-equivalence of SES is an important factor in race differences in self-rated health because racial differences in household income and wealth indicators partially mediated race differences in self-rated health in most education-sex groups. However, racial inequities in self-rated health remained after accounting for household income, homeownership and investment income. This suggests that, in addition to the racial non-equivalence of SES, other factors should be considered with regard to racial inequities in self-rated health.

To our knowledge, no previous studies have empirically sought to examine the role of SES non-equivalence on racial health inequities among college graduates. Several studies have demonstrated racial inequities in self-rated health among college graduates ([@bib28]; [@bib39]; [@bib55]), and a few studies have examined multiple measures of SES with race and health ([@bib3]; [@bib12]). [@bib12] examined several measures of SES and found that race modifies the effects of 4-year college education, high income and wealth on health ([@bib12]). A study by [@bib3] sought to determine whether the interaction between race and education on health was explained by income ([@bib3]). The study did not find a significant interaction between race and education, but the p-value for the interaction term did decrease after including income in the model ([@bib3]).

The race difference in self-rated health among women was partially mediated when household income, homeownership and investment income were included in the regression model, however the indirect associations of income and wealth indicators on race differences in health were not observed in college graduate men. Investment income was the largest contributor to the indirect association between race and self-rated health among college graduate women. Income from properties, royalties, estates, trusts or dividends from stocks and mutual funds may give an additional sense of financial security that may be particularly important for African American women who are college graduates given a potentially more precarious financial situation compared to whites ([@bib59]). For example, African American college graduates are more likely report student loan debt ([@bib44]) and higher SES African Americans report having to give gifts to family members ([@bib21]). White college graduates are more likely to receive gifts and other generational wealth which gives more financial stability. The financial security (and potentially social status) that college graduate African American women who have investment income experience may be associated with better self-rated health, and account for a portion of the racial gap. Though the more frequent experiences of discrimination (or interpersonal racism) has been implicated in racial inequities in higher SES African Americans ([@bib20]; [@bib84]; [@bib86]), racial inequities in investment income are also important factors indicating the importance of structural racism in racial inequities in self-rated health. Investment income also contributed substantially to the partial mediation of race differences in self-rated health among non-college graduate men and women. Because racial differences in wealth are observed across educational attainment ([@bib35]), racial differences in investment income have implications for inequities in self-rated health among African American college graduates and non-college graduates. Racial inequities in wealth are also indicators of structural racism ([@bib36]; [@bib90]). Although the data on racial inequities in wealth is well established, less is known about whether African American families are able to pass wealth on to their children in terms of monetary gifts, down payments, or other lump sums to offset income shocks through the lifecourse ([@bib48]). However, [@bib48] estimated the impact of intergenerational wealth transfers on the racial wealth gap and found that whites accumulate wealth more rapidly through early and middle adulthood. As a result, African Americans fall further behind in amassing wealth with each passing year. Although this study was unable to estimate the impact of actual wealth transfers, future studies should explore the relationship between intergenerational transfers and health outcomes. In the U.S., homeownership is the main driver of wealth accumulation ([@bib75], [@bib76]). Among non-college graduate women, homeownership accounted for a substantial portion of the partial mediation of race differences in self-rated health. However, racial inequity in investment income also indicate structural racism as it can contribute to the racial wealth gap ([@bib75]).

Though mass incarceration is often the focus when discussing structural racism and African American men ([@bib4]; [@bib71]), the gender differences in income and wealth within African Americans are dwarfed by the racial inequities in income and wealth that are the result of racist policies and social forces. Among men, the racial inequity in self-rated health was larger among college graduates compared to non-college graduates. However, accounting for the racial differences in household income and wealth that indicate structural racism had no impact on the racial inequities in self-rated health among college graduates. These differences in household income and wealth only partially mediated the race inequities in self-rated health among non-college graduates. The role of stress, discrimination, masculinity and role strain have been implicated in African American men\'s health ([@bib32]; [@bib33]; [@bib40]). Specifically, studies show that discrimination is associated with worse self-rated health among African Americans, and this relationship is mediated by stress and depression ([@bib22]). Previous studies have also suggested that health pessimism is an important factor to self-rated health among African Americans ([@bib11]; [@bib78]), and this may be particularly salient to African American men with a similar SES profile as white counterparts. The concept of health pessimism among African American men aligns with qualitative work by McMullen and Luborsky which finds that resilience is a concept that is important to self-appraisal of health in elderly African Americans, but also highlights the role of comparison with others and the inability to have "perfect" health. This approach of rating one\'s health could contribute to lower self-rated health among college graduate African American men in particular. Overall, these other factors may contribute to racial inequities in self-rated health in college graduate men.

Because several psychosocial factors and experiences of discrimination may contribute to racial inequities in self-rated health, the concept of cultural racism may be important here. Definitions of cultural racism note that the United States is characterized by "cultural processes, girded by racial inequities in power, that result in a racialized social environment in which Black (and other non-White ethno-racial) group members are routinely stigmatized" ([@bib38]). This goes beyond overt racial discrimination to describe an environment that can have an amalgam of racialized factors that contribute to the larger racial inequities in health among college graduate African American men. Structural racism is culturally reinforced ([@bib4]), so cultural racism links to racial inequities in SES facilitated by structural racism.

Other studies have identified additional domains of SES that may also affect health outcomes. Racial segregation and social environment could play an important role in racial non-equivalence of SES and racial inequities in self-rated health ([@bib26]). Scholars have examined racial segregation and racial inequities in neighborhood environment as an indicator of structural racism ([@bib4]; [@bib31]; [@bib70]; [@bib84]). Previous studies have demonstrated that racial inequities in self-rated health are eliminated among African Americans and whites living in a low-income, urban social environment ([@bib8]). Meltzer and Schuetz note that minority neighborhoods have limited access to retail stores and household services, which may result in higher priced goods and services ([@bib58]). They also find, for example, that in New York City, Black neighborhoods have fewer options for buying food, services, and other retail goods ([@bib58]). Although limited access to retail goods is typically considered only in relation to food options, this research suggests African Americans may have to pay more for everyday goods and services, thereby reducing their buying power overall. This aspect of SES is frequently overlooked and should be considered in future studies.

The results of this study have important implications. First, the study demonstrates that the racial non-equivalence of SES experienced by African American college graduate and non-college graduate women, as well as non-college graduate men, is important to racial inequities in self-rated health. College education is often thought of as an equalizer and a mode of social mobility in the U.S., but does not have the same SES and health benefits for African Americans ([@bib39]; [@bib59]). Though African American college graduates may have higher incomes and wealth than less educated African Americans, college graduate African Americans still have lower incomes and less wealth than their white counterparts ([@bib59]; [@bib76]; [@bib79]; [@bib86]). This study demonstrates that this is associated with worse self-rated health among college graduate African American men compared to college graduate white men, but that differences in household income, homeownership and investment income partially account for race inequities in self-rated health among college graduate women and non-college graduate women and men. Lower incomes and less wealth among African Americans are due to historical and contemporary structural racism through less intergenerational wealth, discriminatory hiring practices, and student debt ([@bib16]; [@bib36]; [@bib44]; [@bib48]; [@bib59]; [@bib76]). These factors have health implications including the cost burden of racial inequities in health ([@bib80]). The results suggest that policy and other efforts to increase investment income could contribute to addressing the health effects of racial non-equivalence of SES at all education levels.

Another implication is that the diminished returns of college education on self-rated health were only observed among men. There was no difference in the magnitude of racial disparities in self-rated health across educational attainment among women. It is possible that the factors that contribute to worse self-rated health among African American women (e.g. discrimination, segregation, other psychosocial factors) may not differ by college graduate status. Previous studies had not interrogated the role of sex in the Diminishing Returns Hypothesis ([@bib3]; [@bib20]; [@bib28]).

This study is strengthened by the use of nationally representative data that combine multiple years of NHANES data to obtain a sufficient number of college graduate African Americans. However, there are some limitations. The analyses could not establish causality. Racial/ethnic groups other than African Americans and whites were not included, so the potential mediation of household income, homeownership and investment income on the effects of race/ethnicity on health are not fully understood. Lastly, homeownership and investment income may be considered proxy measures of wealth. An actual measure of wealth (i.e. assets minus debts) was not included in this dataset.

This study sought to evaluate the mediation of racial health inequities among African Americans and whites by education and sex through the racial non-equivalence of SES. The results demonstrate that household income, homeownership and investment income partially mediate the race difference in self-rated health among college graduate women, and women and men who are non-college graduates. The results of this study contribute to the literature by finding that the diminished returns of education on self-rated health among African Americans is observed among men and not women. The study also contributes to the literature by finding that the racial non-equivalence of SES partially mediates racial inequities in self-rated health. The study results point to other factors that could explain racial inequities in self-rated health. Future studies should additionally interrogate discrimination, psychosocial factors and racial segregation along with racial non-equivalence of SES on race inequities in self-rated health. Policies and social justice efforts to reduce racial inequities in investment income, in particular, can address racial inequities in self-rated health.
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[^1]: Notes: \*p ≤ 0.05. Models adjusted for age, marital status, insurance, chronic conditions, BMI, depressive symptoms, smoking status, alcohol intake and physically inactivity.

[^2]: Notes: \*p ≤ 0.05. Model 1 includes no covariates. Model 2 adjusts for age, marital status and insurance. Model 3 additionally adjusts for chronic conditions, BMI and depressive symptoms. Model 4 additionally adjusts for smoking status, alcohol intake and physically inactivity.

[^3]: Notes: \*p ≤ 0.05. Model 1 includes no covariates. Model 2 adjusts for age, marital status and insurance. Model 3 additionally adjusts for chronic conditions, BMI and depressive symptoms. Model 4 additionally adjusts for smoking status, alcohol intake and physically inactivity.

[^4]: Models adjusted for age, marital status, insurance, chronic conditions, BMI, depressive symptoms, smoking status, alcohol intake and physically inactivity.
